Regionally and temporally distinct patterns of induction of c-fos, c-jun and junB mRNAs following experimental brain injury in the rat.
Lateral (parasagittal) fluid-percussion brain injury of mild (1.0-1.5 atm) and moderate (2.1-2.4 atm) severity induced expression of mRNAs for the immediate early genes (IEGs) c-fos, c-jun and junB. At 5 min following mild brain injury, c-fos and junB mRNA were co-induced in the cortex ipsilateral to the impact site. Expression remained elevated up to 2 h after injury and returned to control levels by 6 h. Levels of c-fos mRNA increased in the cells of the hippocampal dentate gyrus as early as 5 min after mild brain injury and additionally in the areas CA1-3 by 30 min. By 2 h, no hippocampal c-fos mRNA was detectable. Induction of junB mRNA in the hippocampus was delayed, occurring at 30 min after injury, and remained elevated up to 2 h post injury. Increased levels of junB mRNA were also observed in the striatum ipsilateral to the injury. Increased expression of c-jun mRNA was restricted to the ipsilateral dentate gyrus and was observed at 5 min after injury and remained elevated up to 6 h. Although the temporal pattern of induction of individual IEGs after brain injury of moderate severity was similar to that observed after mild severity, moderate injury induced IEG mRNA in both injured and contralateral hemispheres. These data suggest that traumatic brain injury invokes a complex acute regional and cellular response which may involve the activation of multiple signal transduction pathways.